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(54). ismv&m *mmm*&tt*mmm 



(57) [Sft] 

Att¥Wtt»!Rtf:«lte {l 10} Kft£^U 

4-u *«fcsttffi****3sas:iia-r5o 



(51) IntCL 6 MBUf2# 
H0 1L 21/20 
29/786 
21/336 



(2) 



1 -3 5 4 4 4 2 



®^r(£litiBS {110} EfS|"C*>*)* ^_o N ffiftoaSiB 

*?<d&&»* i-aiHttds srism t -r 

{iio} mftx-fov, frM^&ih 
&n&&mzmizLx&fflZtiz>#*m<Dj£tZ&* mjfB 10 
^ H 0 H ^#^^^-r s lift ^ m&m.mx-B&to \zmgt l t 

I v§ r t its ¥^tt«igl 0 

P> ft £ ¥*9#»K-e & o T , 

{ 1 1 0} EftJfcsMSO. 9^_hT*£>9. J.o, ffigo 
»fitt#^(i?&ifW)efi»^-(j:5i3Htt^feS r <t 

* 6 & o X . 

{110} laftit^ o . 9 w _ht>*> 9 . j.o, ffigo 20 
3Bfi3K»^*«S«J-Lr«»J^ixS»^iM<z>^ifds, 

[W*«5] «^«ia*f^^-vtctt {110} iBr^t- 
«»{in) ®«:5fcssi::«K (in) la^^o 

TJBfidcfi L/c^T'fca: t Sr«F«i:i-5fll** 1 7!/ 
MW#JS 4 fc|Ett<75^»fls:Wffllo 30 

X 10 18 atoms/cm 3 £ t t^TS If 1 

9 ] KfKfiN i, Co, F e . P cU Pt, 
Cu, Au. Ge^?>Stfixfe-a*fe«a»«07C9tl 
5 X10 17 atoms/cm 3 aTOMt'Sffit 3 r t Z¥f 

mt-tzm^m 1 ^sa*3g4 (ciE*o**flE»iK 0 40 

ft 5 d <t -r*«#Jf l 75M»*« 9 jcEttro^ 

»Iia^«f*:*!K<z?®*ffitt«llS {110} ffiffij-C&O, 
E.o, ttjft^iBfiffiifr-tt^ifcojlgfittT-lciajRttiSfe 

i2] w<i t>^**^«««as«»o>i» so 



B.o, i£m<Df&£k&n&Wim%m^^xmm£tiz&* 

3] 4>ft< i:fc^-y*/u»rt«*jSsa»co«6 
tt £ fc tt(B¥ftRi@£ <B*£*M» «b ft 3 

8frE**ft:»R(i {110} gEftit^O. 9£U:-Cfe 

#c£/c fiffl¥«6ttfe* out***** h ft 5 * W*»W-C« 
HtitE**frWRtt {110} laftit^o. 9^_b-c& 

{110} &fa\z£z&ma>mmi>mm£tiz>zb& 

flo 

[»*iSi 6] aft^tt^fcfifi^tMftSteAfiv^tt 
t>«l« {111} ffi£3feKK:«l» (111) $*^r^tcfa v 

0 TiBfifiKfi Lfc t> S r t Sr»« t -T 1 

1 7!;Mli^3l 1 4 KiBttW^fMSHo 

t-rsfs*Ji 1 1 jsmm&*% 1 4 {cia«fcco*»*i6«c 

8] *«fr»K+(C#SE-*-5C, n, o. s 
CQ»Ali 5X10 18 atoms/cm 3 *«-e*5r tS:»»i:t 

[«*«19]*»*i«fl:iiNi, Co, Fe. P 

pt x cu, au, g ej5»e>»fiixfc— a^fcuia 

»aW5c*d^ 5X10 17 atoms/cm 3 aTOMt#at 
5 ^ i: ^rW« i -T *»#Jg 1 l ^^ff^JS 1 4 (ciE®o 

[0001] 

[0 0 0 2] ftJb\ *^a**«C*3V^T r^^Bj 



So 

(1) »ih7>^^ (TFT) «E<D#flEiR^ 0 

(2) (1) W*flc«^S:fiJfflLfe*W*igB 

(3) (l) , (2) T*»fi6*ixS««**36H„ 

(4) (2) , (3) SrJMBLfc^f-^'M 
[0 0 0 3] 

F7V'^^ (TFT) ^Mt5Wa@^tlt^ 

So ilh7 v^^ii I C^^IWJ: 9^1 

[0 0 0 4] 0»J;Ltf, ?Rfi*^KKJ-*5l^T*±^ h y ^ 
l:TFT^ft^^^$tit^6o 20 

[0005] m^&^Tte, ffittJii it^fvy 
»*'>y=>iR wyvynyK, *«igr> y 

[0 0 0 6] mx.rt. #7*S«±l-ftfitfi3£SijK£:JK 
rit"T5*ffit UTH, *tU«A(-«tSWBB 5 P7-130652# 
«f»¥8-78329 ^fttdfBlR^nfeStS^fti-r 

»*^Sr«jfi-rsttJ«7c*S:*Jffl-rSwi:JCJ:0, 500 
-600 °C, 4B#r^^^P^St-J:oT^ B B Bi4(Offin 

So 

[0 0 0 7] #1^ «fBB¥8-78329 (CfE«* ttfeSWtt 

(*fcll777^ft««) bW/»X^Z> 0 
[0 0 0 8] L7^U ~<nmteT FT&ffl\,^xmW}\2\$& 

[0 0 0 9] 

Oi^LT^fco t$7^7 7^**# (WBaBB57-160 
121 *4iffl*) K^-fV^ft (^^^8-139019 

*^s*tfe>*t5o so 



1 1-354442 



[0 0 10] ±lE^«lClEtt*Jxfc¥W*Kl-*ii<0« 

fb 4: R l-ff 5 w b & fir* <omm X &> o it Q 
[0 0 1 l] La>Lfcj&sk. _hiS^«(^IEttSixfc*W 

[0012] ^^^fi, "t<Dmtemm^gz_z>b<Dx 

[0 0 13] 

/^^WltfooT, 111 0} Ef^l 

[0014] -£tz, m<n$£w<nmm*. mm<n#$t$nt 
{110} iar^r*fo«9 s _s_o, fl&sc<7?igfi 

[0 0 15] *K*Wfi±IEO«*«fig-C>S:S¥iB(*:» 
[0 0 16] (1) i:t>^^^/^*«*^*» 

-em&zti. mm¥mftnm<nffixm*m.m {110} 

(2) tt>^-r^^dc««d s ffl»^##t*fc(i 

«JIB^a»*»K<7>©*ffifi«ll& {110} ia^]T**>*9, 

[0 0 1 7] l^iicoj: 5<C*3SWO*ffi!c(-oi^X. £AT 
tciatti-silftW-efco-cfflft^KW^firp - 1 b-f 

So 

[0018] 

fft(CteTFT) (7)^MlHCOV^t^t5o ^7t. 



(4) 



%fffl¥-\ 1-354442 



[0 0 19] £i\ *6»*BSr«-r5B«t 
i80i «T^S«^«:*?9(-IR»fbBI«:« 

[0020] 8 0 2 tt*fiHaSSilKr*fe 9 , 10 

# (IR*{k«<OJBI«9Sr*jRbfcK«:) ^lO-75nm (» 

* L< fil5~45nm) t *5«lcWffl1- 5 e <£*5, 

[0021] *mmw<om&. tt&mmmms o 2+k 
i3^T«««j*^F«*-cfesc mm) . n (ssi) . 

O mm) , S (ttJt) (Dm&^^-fftsh 5Xl0 ,8 atom 
s/cm 3 (^^L<fi 1 X 10 18 atoms/cm 3 «T) t * 

JBSft*7>iR(cS»»^&(SL, 3BS{k8^JKK 20 

[0022] rci-e*llJfi«o*«=r-f^«Lfe*SKS 

i"ix^5ciR t> ±K»fifSH ft tc iR * 5 r t £ n 

[0 0 2 3] C. N. Ol^1*fr<D7tmh±sZM]&^fflfa 30 

^k^ria-pT*5<o K^-r ^ y — ^V^ti, 200—400 

^SffilC^jRUfc^rttC l00-300sccm (DC l F 3 (7 
WIS**) #*£atU M»l:«l:oT4filtLfc7yS 

[0024] <c*5. *«^#ib^*pa(-J;tbtf*Frt?as 

300 TCt U CIF 3 (7 WUfiSf) #*£>8ifi:4:300s 

ccm m2 umm<Dttmm (±icmmz±f& 

[0 0 2 5] **3, *SKSSIIK8 0 2*(OTK*»St 

*dHraiBK8 0 2<o^Rli«JE}RCVDftT?*>Sr t 

[00 2 6] MItilS 0 2 ©ftfiftlSS: 

^T9o fififfc^^t LTf2;£^#fCj;S4#^7~l3 

U 5 *««2<Z?if*>t><7>#aT*t>At^, *«38MT**iH so 



tt«2(CfBttLfca«rt* (»H¥8-78329 
[0 0 2 7] 4#^¥8-78329 -i^aEiftOfiflNS, £-f 

/&-rs 0 ^^tt»»8 o 3&mmKm&mu-rz>tz£> 

[0 0 2 8] IT» # B B s ®^*^<7?^ a %{b^ttS-r^ 
»iHt^y^ (Ni) Sr^LfcSttSr^f 
— h&tcj; N i OZ^M 8 0 4 &Mf&~i~ 

h (Co) , ft (Fe) (Pd) , 

(Pt).fi (Cu) . & (Au) , JfjW^J* (G 

e) ^ffl^5li^t#5o (0 8 (A) ) 
[0 0 2 9] JifiSttjStTciROiS^PXefi, 

[0030] m^, mmjcm<omMxMt>mTLtibs 
450 riB^raaso^KSuuL^, ^tfn, *tst 

#H«*fcttK3l#lfflft«t 1 (C*5V^T 500—700 <C (ft* 

mat 550—650 t) <om&x ^24mm<om^Mm^ 

[0 0 3 1 ] Z<D&f. ^n^m^8 0 2 (D&ihitte- 

iifTb, 0 1 OStR®(C»Lt(atf2|ifif(^ric*L 

fc*£fi««8 0 6 3&sjgdc$ttS 0 *»W#b(ircotefi 
««3 0 6*SWcfti«i:ffA/t'V^ c 

«j*«att(c«^sti^5*J*:^fe5 0 (as (b) ) 

[0 0 3 2] ft*5, ±xEoWH 5 P7-130652#^«OH16 

[0 0 3 3] ^{b^fc^^P^S^^TLfcb, 
ftffi«8 0 6C0^-C*Sfttt¥W*Ji (ffittS) 8 0 7 

[0034] a*«r^tf«»«-e*sy>r hte^ 
mmitumiz x^mm^i>^m^x2o-250nm <Dmmx 
X-7CVDS, */<v?mm) *rfflv^tfav\ 

[0 0 3 5] ^(C, 12)8 (C) t^^^l^^^ 



[0 0 3 6] #*5. ^Dyy5c9!iia6^7^!JV^ 
[0 0 3 7] ^<^fc**||lfi«-e(iCeoJnfft«iSSr700 

t^fijtsififf^fT^ u< tesoo —looot axm 

W*Cfi950 *C) t U ^SBSIHli 0.1- 6hr, ft^ffttC 
fi 0.5~ \hrt^~Z> 0 

[0 0 3 8] **3, *ltJfi«r-fi»«#ffl«*tc*tu-c 
»ffc:*iR (hc i) £0.5 — io*a% (**HfifiW-e(i3 

fW»%) wMt^^tt^il^Cio^T, 950 

[0039] sfc* ^pyy^i^M^nrHC 

ft*W(^fiHF, N F 3 , HB r , C 1 2 , C 1 F3 , 
BCh , F 2 , Br 2 qKD^uy^&^tffc&WBfrb 

[0 0 4 0] w<75Xa^*5V^t(iei4S8 0 7tpCO=y 

*&i!>mm<Dftmtz&Qy*y*!)>ifzti* &&&&& 

btiZo ttt, ^<DJLU\C& ^ fg-tt/g 8 0 7 ^COn 7 
£vKZ>»ffiti: 5 X10 17 atoms/cm 3 ^Tf-£ T*{£® £ *X 

[00 4 1 ) 5 X 10 17 atoms/cm 3 tV^ffifiSI 

MS (fi-^^f^yM) otttaTRRT-fo-So 
#P>^K^LfcTFTSr*«f UfcJe*. 1X10 18 atoms/ 
cm 3 ^.T (#*L<tt 5 X10 17 atoms/cm 3 J£AT) "CIST 

[0 0 4 2] ±fa*Pj»AO:at-«t 9 ffittJi 8 0 7 <b 

[0043] £h\^, ±^^xjjf>nmm^n^ism 

APSRA!LSSrfir*^wt"C, y>f h *fe»JB 8 0 8 <z>KRo> 
[0 0 4 4] S IMS»«f^J:Uffitt«8 0 7t 

Miay y ^y%±w^mm L,t^v?i/^mfr 1x10 

15 - 1 X 10 20 atoms/cm 3 <Z>»S-C«#"T £ ^ £ 



(5) 4#0B*Pl 1 -3 5 4 4 4 2 

8 

nr^So £fc, -t<OISS, fSttH8 0 7 irAnfRteSJcJ: 
o X MfSL S ixSIRBMfclR £ o(B] d flHStfV^ n y>5zm& 

[0 0 4 5] £fc, fl&0>7G§K<COV*-CfcS I MS^W 

s» , o mm) . s (ast) ra^-raxfe 5xio i8 atom 

s/cin 3 ^ (ASttKfi 1X10 18 atoms/cm 3 «T) T'fe 
10 [0 0 4 6] I^L^T;^^ 

mffi<7>ISS8 0 9Sr7£jS-*-5o *HJfi«-Cf*2wt% CO* 

V^^»C^^t^6o (El 8 (D) ) 
[0 0 4 7] Crr^^^#bfCj:5#^^7-1353l8-^ 

20 ixTV^So 

[004 8] £-f, TJV$ ~$2*m<n'*9 — ~l'lfK&i 

itms i oz%mi-z> 0 

[0 0 4 9] ro#7U4^»ffi»{t;IW'8 i OfifltBBfctt; 

f&Zthho ft*5, »BB^7-135318#^«IB«6oS«T* 
li, w(oKJi:*s»fcig:»«5F«*ffl« (LDD««H 
so PffiftxS) OS*(C45 0 ^Slife «3J-e(4KJ¥^700 nm^: 

[0 0 5 0] ^fc, HI^L^i/^v^^ h-^^^?r^^L 

[0051] z<omiut<ofbmsiitm8 1 1 ^PnAp-rs 

«EEtC*SCTKJ|C^»^-rSo *HjteWT*«, 100 nm^ 
40 fl[<DlKfl[T*Jgdc$ttS«(cB3J!HI«IES:80V t LtM 

[0 0 5 2] tLt, ±3zE(0 2[Hlt^a5IBaiS{t;*Q i S<0 

[0 0 5 3] ;Hti8 (E) <DttffidSSP>ttfeb, 
^(c^ hm^8 1 2, *7Ltt0>»«HMfcffll8 l 0 

t LX^f-C htb»ms 08^ K7^x 7 fy^|; 
J; ^m^V^I-fcc ^lt, *?LttW|»««ftlR 8 1 

so <o«a«fuii#7Ltto»ffi»ftK8 i (XDmmfttdvmmi, 



(6) 



H&mW-l 1 -3 5 4 4 4 2 



fcttlStftSo (0 9 (A) ) 
[0 0 5 4] -W«ttS:f+#-r5^M»7C*<Z>» 

mumzftoo 5Ftt»7c«i: uriiNa/jcbftfp (y 

[0 0 5 5] *HJfi«-CI4, *"f 1 HI i <O^F>fi«l»ADS: 
S5/niig«iEr*fft\ n- m%£8 14,81 5 SrJgfig"*" 

wTtcifcayni^^So 1 4 V 8 1 5f±^F 10 

1X10 18 ~ 1X10 19 atoms/cm 3 £ftS«6KW 
tn-T^o (El 9 (B) ) 

[0 0 5 6] 2lH]B05Fft*jRJ!niSrig:*DjS«E 
T*fT</\ n + ffi«c8 16,81 7 £712 0 CCOB#f3 
JDi8«J3=#10keV Sffittev^-cy^ 
£ LT«t6o :^n + 16, 8 17IJ 

MfiSto* SOOQ^T ($?^L<fi 300Q^T) 
Zm^MB-tZo (HI9 (C) ) 

[0 0 5 7] «±OXS"C^*n^:^«»««(i, n 
+ »y-«8i6, KWy««8i 20 
9, n" »5glgffiW8 18t^6o £fc, 

y-r h«aiB:T^««tt^««7cS^as*n$H"f, nil 

[0 0 5 8] ft*3, IM^i«(8l8(j:f-v^u 
»J**«8 1 9t KWV««8 1 7 i^Pfl^^^SS 
B#*«fn1-S»*i&Sifc!K LDD (7^hK-^Kl^ 

[0 0 5 9] »±(Z)«lCLt»tti^Lt5>, 

^m^^ittCioT^^TC^CO^^b^tT^o 30 

[0 0 6 0] &tC, JBMffifld£8 2 0 £500 nmtfW £ fC 
Jgrici"5o «fflft»IB8 2 0 £ LTttBMOSSiffllk ^fb 
IMfc»fc3g*fflk WttHStMfiR* ttVMMrJxfc 

[0 0 6 1 ] **3, LTfi^y >f 5 K, 

[ 0 0 6 2 ] i^C, 3>^^ f*— y 

o^y^K (^F*t*£^) 
[0 0 6 3] )^±(7>xaicJ;oT, @ 9 (D) (Ctf^ 
4«iSfl)TFT^«t5- t&X$Z> 0 W"F(-, 

[0 0 6 4] [fi&ttJB<03Bfi*ig(cH"rs»lS] -hlEfis so 



10 

«XSU:t£oT^SLfcSttJBtt. ««W(cAixtfa» 
[0 0 6 5] ::t\ #tt*fc*ifi5p»#tttAisjd:^fe 

[0 0 6 6] t r ^T-|!fa£<DHR-TEM (S$5>8?B&S 
[0 0 6 7] HR-TEM-CfiJBS»^-<75iB^Jttl»Sr*& 

BS ^tfc fi Sr^i" <0 X fit * i \ 

[0068] en (A) *i*««wr-#e>*t53efitts 
ic#'>oTH^£;ft,T^£ t>^^tM {110} Idfa 

[0 0 6 9] **3, i^t^^Sf^M^l^C^ 
56^T^«BS {110} gS^]T + fo^wi:£X||(H] 
^m^HlHlt^r ic J: o xmm Lt^5 e 
[0 0 7 0] ft*5, #»««Lfc*(C« (0 11) ffi-^ 
(10 1) ffi/jriftfcStt-ffc^s, Wf)*i4iSI^ 

tibx {110} mtm-r^t^ha ^<d^^^x 
m2&m\,-xffimcmwirz> 0 

[00 7 1] H2 (A) (i*SS®i6 s {110} mX&>Z> 
ittAtt <i i 0> fcftS) fe«a»|:«Lt 

W"C*>5o {110} -CfoS*SS®rt(cH (ill) 
^ <l 0 0> Hi^39S*i^5 0 

[0 0 7 2] [U 2 (A) f^r«fc«K#ffili*-frW* 

2 (B) , (C) co^(d/j:5 0 [1 1 

0] ^«AM [0 1-1] f±if*>b<5*ffir**)9, <1 

i o) -e^^^^nSo 

[0073] ft*3, S^co^± [oi-i] ^^is-r 

-5 - 1 CO (-) {±K(5S:«-*"ttSiE-9-<Z>ft^9 i: L 
[0 0 7 4] J^_LO^(c N K«/.cfefi*ffi («£«b) r* 



(7) 



%fffl¥-l 1 -3 54 4 4 2 
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[0 0 7 5] kZZ>X\ Hi (A) icH^Lfc^tc, 3a 

{ill}®, {loo} sft^a^s 

«l£Six-C^5. **5 % {ill} ffitc^-iC-rs^iK 
{111} S^ixsa/.cfe^aSrltL-CV^So ft^F- 

««oMH)5^aB-c#5o mi (a) <nm&. {ii 

1} B(c»l6i-5»^-iBwBBHi(ift 0.3nm"C*>5„ 
[0 0 7 6] ife*3. (Hi (A) ±«05ttfi3Kli«. «t 10 

^SiEtc^/c(bT, 1#^te^£^^Ji,;i TV^ Str- 
ife) ^>o 

[0077] -rr* {i i i } mizttfc-rzte+mzm 
iu^ 0 mi (a) frbwbfrtemic^ ±m<ot&& 20 

%L<n {ill} IlcMt5^ (i^tii2^£^ 
Sds-€r<^5*>^l*) £TW0>i&Stt^ {ill} ffil;: 

[0 0 7 8] tit, ttfi«^o#ffit|»Kft< * «SiS 

lc|j:9 5%^i) (Z>»^JB^ttfiffi»"CaiRttS:«or 30 
[0 0 7 9] w<7?«*ttfi«jgr^:*:Si3gM(75j(SftttS 

[0 0 8 0] r^«*SBfi«jg (IE«l(cttJ(Sfifflr|fO« 

[00 8 1] 7^*5. ■#%*t i fct£*<7>fl57&d<!J '= V 
^HR-TEM?X^il (B) iC^-T 0 Hi (B) 

«a*i-S^j*fiffi(cafliJtt3fls/j:< , {110} 
l (A) £l££H-£fc#>lc {ill} ffilc*hES-*-5t&^ 
[0 0 8 2] HI (B) <D#¥ttM*±.ti&<Oi£&nbTM 

<Di&&tiLt tic 1 #L^lx.r^<ev^ wco^^fimjiife 



12 

£$l£Lfc*£m. Ill (B) l^i-«(c±«Ii3j:t^Tfll 

{111} EJcstJE-rsft^ 

[0 0 8 3] t^^^. Hi (B) iC^i-^(CS^Ofe 

■^asttsptTi-ttorisb-r, mi (a) i^-t-afcjs* 

[0 0 8 4] |g|<p(C*5V^r*fip-C^"*-«f-, iSA 

[0 0 8 5] ft*5. ±5fi^«*C2(CiS*W<DJBfittSiRBI 
> t (i W <b ^ ( - A * -5 ¥W ffcffll T'fo 6 r t a* se w $ tl r 

[0 0 8 6] ^^P^CO^tt^^^m^lllHl 

(a) fci^jsaigffl^jefitts^ifiwftswftm^iiiHitFf 

s<# — ^£r^U H3 (B) tc##i: UT^^(D^rU^< 
[0 0 8 7] ft*5 % 13 (A) , (B) (i«^jfi<7?flgW 

[0 0 8 8] H3 (C) nm^B^U =Hs<D {l 

1 0} m^mm^m^m^mMLt^m^m^m^m^ 

[0 0 8 9] H3 (A) <nWi%. H3 (C) (C^-r^^ 
(110) A»tc#j£i-S[HlBTSff^^jt«Wg:*LVMcia 
;fxT:Jo<9, jg£tt^ (no) !6T-fo5 (fefiffi^s {1 

1 0} ffi-efes) zktmmxz&o 

[0 0 9 0] fc*5, «-«jftttlKl^Rtt(OjE:*sr)Srfli^(c 

[00 9 1] &tz, *»«fflli-S 5 *?(ciilEltir«*ds« 
^fclx^V^^fcofc (B3 (A) T-^-^5>cO 

isisfaE^sa^*^^) o *5-te><tt«iis {110} ler^ 

[0 0 9 2] *»^#?>tt. fe*®F^^S&^^i* { 1 1 

1} imna^v^fi^^ ^-ee>< <i 1 

[0 0 9 3] — * % H3 (B) (c^m^EEliFr^- 



(8) 



ftrnW- 1 1 - 3 5 4 4 4 2 



13 



7 v^^tcgs^LTv^r kt>mmx*zz> 0 ip^ {i 
[0094] ^tib<Dfg%:fr7jk-rm^. *m5m<ni&& 

[0 0 9 5] &tz* ^^T^t^W {110} 
ffi^Mfa^-zmteft, <t 5 »W ¥7-32 1339 

[0 0 9 6] *SK3SiRM!asftftfb-*-S§R, S^<ir«»& 

[0 0 9 7] N i £tt«l5c§R£ LT#fi«S*Bi*r*Sfi 
it-TZm-et. N i S i 2 WttiffcSrfflWhi: Lt (ill) 

•**i6]jcfBorttiifi5cS-rSo cmtiN i s \ 2 ts \ 

^Slcjo^r {111} ®l^±*s«5tW(cSE'&tt3&s 



[0 0 9 8] *fiLfc«5«*fcliffl¥*ttfefi<0 
[0099] rcos^ (111) (fcfrflKf&oT/SftL 

l^J&S {110} ®ft<^T**)*o -Hti. 

tia 5^<o^ffi©9*>, {110} ffiASftfclS^HB 
[0100] r 5 LfcS***e>. *JR35W<Z>«lc { 1 1 

i} m&9zmiz.&&i*tim&igL ((m) w^tc^ 

otfiEftLfcJBfiJtt) "Ctt, {110} ffij&SiSffi («« 

[0101] fc*3, *?gW#e>tt1*B3 5 P7-32l339^« 
f-SE*U/E:^«fe(^ffioTXjRleI*fS:m\ #JK3g9!<E>*£ 

[0 10 2] 



{2201 Effi]#^M:=1 (-36) 



(1111 EfR]#filfc = 



aa<p mil <a {2201 tc»r^«»a* 
{mi cd {22oi tc$»r**»si* 



{311} 



a<S>CD {3111 0) {2201 CC&T3te&g£Jg 

®m<o on} o {220} ica#r*»»atft 



1220} EfR]ib*= 



{2201 tt 



{220} ffifn]^ih + {1111 

[0103] zz^*m&m<D¥mt*»m<o&fa&&x 
j»iH]»f^^— vjctt (220) sstcss-*- 

lxtv^5#, {1 1 0 } mk ^ffiX&Z ^ k &W o &X 

i>te\*\ roaasoft*. {110} ffij&s^fcsiEifiiT* 

[0 10 4] ^JtiC^LTtfcil^. 

mmmkft&<D7$}) ^>mk z&ihmm: 



Sf«i#^tb+ {31U Erai*?ft£t 

[0 10 5] *3S^^¥*f*»BISr^-rs«cfe 
[0106] HI 2 1 (A) f±IH8 (B) 

[0107] ^(omtetKmimk uvy = v*ss»^ 



(9) 



fcfflW- 1 1 -3 54 4 4 2 
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5^ tete*£r<z>»<&t>*>*. 02 i (a) ti {i i 

i} m^w-fttexfamzft-tzmmxmt&iotiz* * 

[0 10 81-*, H2i (b) c^-r^, m&mx 

[0 10 9] BP*>, 02 1 (B) (^"TiBfi^y =*>J^ 

[0 1 10] w(7>«fc:, 02 1 (A) t (B) CD^KM 
*«W^»fi^y = vBt^0 2 1 (A) i:*Lt8i-> 20 
[0 1 l l ] «±<o*^p>, ^P^i^iroTglS (C) 

[0112] *i\ 021 (a) (^^-r«i»r*tt«ft«[ 

[0 113] U^L&^sp,^ ttK5caioys/^ y 
Si-Ni jte-&fi«JttSo ^(Dtzfr, is)) =W(D&otz.&'& 

[0 1 14] #jf&, i|vnfiST'^r^-yvi:j;oTg 

[oii5] ^tcfefiv'y 3^iK* 5 jRK{t:*ix 
y ->y ^^w^feftttrttc^te^/j^^ 

[0 116] *m«AlifefifbSfl[«:fi^S2aS 
«Xm&)\cte 700-1100^) x-fimMmzfto Z t Xf& 

z> z t xxfomm-tz t ^r/^#it t^o 

[0 117] iBS^y 3^KtT«6Ktft5»ft;aSiK so 



16 

bXte. mmiR&Mia 0«ifi<^SgdSfc-5o i^ot, 
(02 1 (a) ) t?fi, ttiSrvy 3yR^»9Sii6«F 

(c*»jd*#*ic*3ft s Jafi^y ^»g£i-7^7^5o 

[0 118] ;ofi:ov^r, 0 2 2SrfflV^ritt^-t- 
5 0 02 2 (A) ttttfi{bxa«^tt*^y 3>Kl:^ 
A»-5?ftJBES:^L-C^5o *i\ (ti ) T*»ftffc 

*ixfcafi*>y 3>«f±*4PfflPfl (a) ars-c^a^r- 

[0119] ;;t^2 2 (b) ic^i-oiiJftauWBB 

(a) l;fe6^^ B B r>y^ylT*fe^ 1 0 5 0{« 

5*2£1£, losiiiSivyayltfeSo reopens 

iBr>y =* >H 1 0 5 1 ir^^S^l 0 5 0 £co#® l 0 
[0 12 0] BP*>, Sfil8««ft^SI(ciJ:or3loKP>^ 

fcSS *> y^^iosi 1050 ±-c#s 

•^(Effi^if^RSl 0 5 3^lc^i:tLi^%^ 

[0 12 1] r?LT#b^fc^v'y='VWi2 1 
(A) (c^Lfc«*«lii:&5(Z>r*fe6o ^LT^O 

122 (a) ic^-r^i-^s (tz ) xmrn^m^ 

^<oxm&m&(Dm:&\z£^xmm'tz> 0 
[0122] zzxmmftzktzmm7cm<Dyiy* v > 

:<oy y ^ y y^iiii8fi>'y nyRt^Sfi (t 
m) t<ommj:M&Mtex\<^t^z.t>tiz> 0 
[0123] c o \*xVv9 y y^+@fxi^Tt 
5£#£f]#3P B 1 (b) ^gtMSr^^n^o 

tl 0 5 0t7=-/V«O«*i/y 0 5 4 t« 

ifffii o 5 5dmft^s&<DM\<^mtte^x\,^& 

T'fe^o (0 2 2 (C) ) 

[0 12 4] ^©«l:«*tt^j|v^5$Sfil 0 5 0 
iC^LTa^0'>y ^>J^1 0 5 4^±lCl*Sn5W 

r% afi^y 3^W(73?&aia»(c*5v^Tttfi^y =vk 

[0 12 5] ft*3," 02 2 (A) "Ctti|ga{bXS«JCS 

u^xTif z^vtx&mizh^x^^tK t£&it*m 

[0 12 6] r 5 Lt»e>ixfc*«^Si^y 3>i 
(0 2 1 (B) ) li. #*c:SBft{b€rftofc^it<o«fi^ 

y^l (I2i (a) ) ic^r^^a^F^^ 



(10) 



t&ffl^l 1 -3 5 4 4 4 
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[0 1 2 7] Z<DX»&<DmZ&.*X tr^*«»«f (El 
ectron Spin Resonance : E S R) Ciot^l^y^S 

<7}^ f^«fSli^*< £ t> 5X10 17 spins/cm 3 £JIT (# 
£L<I2 3X10 17 spins/cm 3 «T) mrifflWL 

[0 12 8] ^JiO^^ H B B mit4oJ:^m^^-r6^: 
3gfP3<Z>JSfl>'y = MRttfffifiv-y (Cont 10 

inuous Grain Silicon : CGS) b&£ii*£tlZ>o 

[0 12 9] [TFT<0««M#ttKBIi-*fcJU ±&<D 
**»*«3t*«Sr*aH4«2: LTff«ILfcTFTttE4 

hf|j£ (Vg), MtttdKi^ v«JE (Id) o*t*£ 
tot/n^ h LfcN^**/UfflTFT<Old-Vg 
(Id-Vg T*fc5 0 &ib\ ««#«-©»J3ettrMR<z> 

§£® (fca-i^y h^s/*— KtfcSJ : §2#4 1 4 5 B) 

[0 1 3 0] EUldfc^T, 4 0 1 li_bfBXg-C»&*L 20 
[0131] ffiX<Db9^VX*ft&&ttVl-t-Z>t* £ 

i*i^cy>r h«BE-et>4 0 lT-^ftsWtt*©*'** 2~ 
jb\ ^-ylitliTFT^^ytl (H4 ic^^ry-i' 

[01 32] 401 X*7r;£tlZ>ftfe<Djji>s9titZ 

[0 13 3] ft*?, *8^-CS'e,ti5TFTa)ft«W4 

(1) TFTCMyfy^ttft ^^/ir^Wi^m 

a/l-K«»*S, NlTFT^oi^PlTFTi ^(^60— 
lOOmV/decade (f^fft(C{360~85mV/decade ) £'h£ 

y>f Htff»*h7^^ (IGFET) 

(2) TFT(7)lltlf^ilS60il^^^-r^^^^— ^T*3b6 

(/ife) j**, NlTFTt'200 ~650cm 2 
/Vs (f^tfj(Cfi250 ~300cm 2 /Vs ) , PiTFTt'lO 50 
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0 — 300cm 2 /Vs (ft%ftj(a±150 — 200cm 2 /Vs ) 

(3) TFT<omW)W£<Dg^kteZ>s<7 ?X&>& 
L£l/^iM!EE (Vch ) fc, NSTFTf-0.5-1.5 V, 
PITFTT-1.5-0.5 V£/h£l\, r<75*f*/h£lMB 

[0 13 4] J^JbC7)^ltC. *^TSP>n5TFTtiS 

[0 13 5] (*5SW«OTFT-C«*LfelH]K^1*tt) 

SCI-* WMb^^Tll^nSTFT^^tf^ 

So 

i&ifc : 9J£ 

TFTCO^ H6i»lB^18ti¥ : 30nm&U<50nm 
T FTW^ : O.6/1 m 

[0 13 6] _kfsy ^(OllfE5 V<DB# 

^ms\^-r 0 ms\z^^x s 4mh^«ffiSjE 

(Vdd) , f£tttt3g£J^&ft (fosc ) T**>So 15^ 
^-rm^, tf4 M»»«*S30nm(7?TFTS:fflV^c:»-&fC 
*5l^T 1 GH z£Ui<D«fi«iftR£HSLT^5o 

[0 13 7] EI6(^-rottl.04GH z 0>3gfi«8t»£: 

8H=-T:fc5o UWftf* 1-1.1 GHz^T^»t^ 

z>o me\c^(bt>^j:m^s 1.04 gh z<Dt^^>xm 

f)7.s<t h/KOtf— ^^^.tlTV^o ft*3. to**^ 

[0 13 8] £fc. HBSKlL S I lelEgcOTEGtD— Of 

^O^m, y-f M6*K^Rff30nm, y-T 0.6/i 
m, «jlR«JE5V, ^15 oa©'>7 K U^^lalKtc 
*3V^r»f^ra«t»100 MH z <Dffl*'^*j&^#fc;ftfco 
[0 13 9] JgJLbZ>«;fcy V;/>U— ^t3<fct/v^7 h U 

y ^>*mmi,tz \ GFETCEBts, «L<tta» 

[0140] *n&*tttt5BE*i: LTOT^f-^ 
ASfe^o El 7 ^^i"^— ^{i^^(cm^tg/£ (Vdd) , 

Mcf/o= 1 (7r^rnit^i) (o-fw<— ^ 

Ol«^fc>9<0il5ENFra (rpd) ^i:o/;^77T'fc6 

(p^nsis*«)*iR, hiip^— te, pi 08, 

ft*gttt^i^7*- 7A, 1995) „ 



(11) 
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i><D) fi. 3^**JfflLfc I GFET^ 

turf 4 yu-Cf^KLfcBSOT 5 — ^"CfeO, ^;b»S> 

[0 14 2] C<Oiat--ba*«>y ^SrfflV^T 
* Oil^B^r^ £ «8S«JE £ <Z>BH« £ S T I* 

-T-<#(i^-t^/ug^ o.5/i nu ^ MfeRK^Rff 
( tax ) 3&S i i nm <D I GFETtMlfc^ 

ft^^0.6/im, M&»JR<Z>MJ5j&S3 10 

OnmCOT FTT^SL^ * O^asffiftfcttffiS: 

[0 14 3] w<0**i*|gW#T-»f>ixST FT^ I G 
FET <fc *J tfiixfettffiSrWL-Ct^r tSr*D*^^L 
T^5 0 fi»J;ttf, ±ETFT^idtt*y>< hi»ai»^ 
BKlGFET03f£t±i:Ut, te^^f-l^^^ 

m^TFT^mm^^mYf^m^-r^ igfet 

[0 14 4] £fc|S]B$(C, W^^TFT^^^r-yy 20 

m/w-^r-^Ki-ttfi^^— V y^fliJl:J:5i:9GHz 

[0 14 5] JEJt±<Z>«(C x *«^<DTFTfiffii?)T«iX 

HlOGHz «±Ofi55S«if^SrSimL 5 5t£< SfL^T 

[0 14 6] [TFT*tttCGS<Z?BB«(CBIi-S*P 30 
JL) ±j*<7)«/j:tftbfcTFT«Ftt&^lH]K#ttf4, TF 

&G'rz>¥mft»m&fflm ltv^ac: j: s £ c 5a>A 

[0 14 7] fefiftl^jCioftSteftfe^^ajKtttt, 

rCharacterization of High -Efficiency Cast-Si Sola 
r Cell Wafers by MBIC Measurement ; Ryuichi Shimok 
awa and Yutaka Hayashi, Japanese Journal of Applie 40 
d Physics vol.27, No. 5, pp. 751-758, 1988J tC|2®£ 
titz r Planar boundary! X'&>& 0 

[0 14 8] ±IE»3:(-«tntf. ¥®tttt*(Cfi { 1 1 
1 } M&tSL^ {111} mmXttk, {221} MSJ6L 
{221} twist nft?J:t*fr<a%.tiZ> 0 

[0149] «MC {111} SKftttlHi Z 3 CO*fj£*ft 50 
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Jlk {2 2 1} 3MittJH*£ 9<0#jffr&#£ fcfffittx 

[0 15 0] *£B«A*s*H«^(0*»flK»JRSr»jBllc 

AffiW(Cli9 5%UA±) ^Z3^M, EP*> {1 1 
1} MMimWX*&>Z>Zt&mWLfz 0 

[0151] -^<Dt£&&<Dmt£mi£&tiiz&&&mz. 
m^x. K^^aftoffi^ds {110} -cfcss-fr, 

{111} Il:mt5tefH^Wft^0<i:t5^ 

[0 1 5 2] t^ot, Ull (A) WTEM?IC/T$tl 
ftfi-C»«cUTi3 9, rottfitelffi {111} 

[0 15 3] 4*3, 0 = 38.9 ° CD^tCfiE 9 <7>#j£*5 

[0 15 4] r<0«fc#jS8^f*. 1^— 
©*ffi^ams {110} -Plotv^^br^:, J£«KH 

[0155] ^mmm<o^M^nm^\75b^ 

fg(C$£A LfcT EM?K (PtaifflFft) ^2 5 (A) fc 
l?]fe(cax.5ffl5»ttiaifilttj5S|P|— T^SCt^L 
[0156] 025 (A) r^^^^fiCnfftt/A® 

[0157] (fc^ tE^iBMtf y y n >§|£ 1 ^ 5 
f«ICt£*LfcTEM?I (HffmiMfe) £I*]2 5 (B) 

»fi«P>*ib(c,iSfti-5 0^-efo9. 125 (A) l^Tjk 

;t(b*150 

[0158] *miBAttBi i fc^ufcaa^^ 

(-t>#»^>«**-«oTa*tSl3£Sr*t)iSL, TFT 

So 

[0159] c^fe^j 2 ] nmm 1 ^1**9*11^ it 

mmm^m^^m^^Lti^. six Gei- X (o<x 



(12) 



1-35444 
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<1, #£L<f*0.9 ^X^0.99) T^ZfrZWHZtfjio 
#J 

[0 16 0] ^^/^L^^^^ffi^fc^. N 
ST FT*3j:^PaaTFTS:ftKLfe»JcL#v^ffl«JBE 
5. ttlf»«»KiA (^^yf^ 

Wins) £*#<-C#S, 

[0161] [Hi£« 3 ) H^J 1 t?li?SttJi K*f L T 

[0 16 2] Lj*»U SB5WroTFTIi^rof + * 
[0 16 3] 3fcK3SW«tttt L#v^fflds#«^/h$ 20 

[0 16 4] [ns6«4] *nmm-e&s mmmi ^ 

[0 16 5] ^Sk^J i wilic^ot^Dy^ 

SK^sy** y ^^nir*3:-r-fTV\ ms (o <d 30 

ih 5*^X^5^ Mil lS:»dci-So 

[0166] &tc, hm^ 1 1 oa®^»ffi»>ft:"r 
1 2&i&mmk^xmmi-z> 0 mi o (a) ) 

[0 16 7] y^Mii l Sr^;*^ k IT^ 

ICJ: 9 8S*0LT^tti»S«l 3, 14^Mt6 0 (HI 
10(B)) 40 
[0 16 8] £fb33i«£«K^SL*:«, K7 

«« 16, KW :^«« 1 7 Sr^dc-T 5o (m 1 0 
(C) ) 

[0 16 9] Jfe*3, Kl>*—^1 5<£>T(i:2SB<£> 

y ^7cai*s**n$n"f, y-^s^i^Kwyg* 

l 8<t&-5 0 y>T Mil l <z>TJiM4£fcl*jl so 
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*s»!lDSixfc^f*/i^S«*i 9^ft£ 0 

[oi7o] z?cxmio (c) <Dtt(i3&s»p>nfc 

4 5 0-6 5 0t (ttSftl:ii6 0 0t) "C 8 — 2 

[0171] :o^wiiiy ^Tzm^xzmt&^m 

[0 17 2] rOX^T-fi, #D!&&L3S£fT 0 Z. 

yi*i6, i7i:»iiu KT^^y^nt 

[0173] )fe*5, V — */ K W 16, 17tt 

y^u©*«*seft«tt^»s*^^s»n^/j:^o ^ 

[0174] 1^±C0^(C LTg) 1 0 (D) tnymtmb 

tifzh, $zmmi kmm^mmtbmm2 o, y-^mt£ 

2 1, KWyli2 2^MLTill 0 (E) tc^-f 
[0175] **3, *iafe«lT*tty-f h^i^: it^y 

jfew^s^isssnsfc^-eiiftv^ 
[oi7 6] ^nifeW-eftfcfiBftWrictt. ^**/Wl2 

[0 1 7 7] ftjb\ *3BffiM^ttNfflTFTa50fl£^L 
fcri^ PlTFT(Di^ /Kci VTcSfc'ltT-fiy** y 
V^8!i** s »bn<CV^T% y >7C*i^o Vtc^cO^ 
y — K u>T v««(caSAD"T S r £ s&s^x-fe 

So 

[0178] cms^] 5 ) *siii6«t?fi, mmm i £ a 

[0 17 9] ^-r, ^S«3 1 Mi3 2^ 

»st6 0 ^htfi3 2tt«otft»<txatciiH^^n 
s^tc^v^/i^, v-y n ^mfDm^A^m^^mm^mm 

[0 18 0] y-f hli3 2Sr»5«l-Lt^ 

htt»B3 3S:Mt5o «(cfSttJitft 
S*fiK3^*IRS:50nni(7>l5$(c^-rs. ^:UT, Sift 
0*J 1 tPlilCiP^^t5-7^^^ii3 5 ^Ml 
fc^^ =. y ^ryU$WJB3 6£JF2/£-T5o (Hi 1 
(A) ) 



(13) 



ftfflW- 1 1 -3 5 4 4 4 
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[0181] :^ LTH) 1 1 (A) (Di^mtmht^tL 

^i4iil3 7?:#6o (Hi 1 (B) ) 
[0 18 2] ^*?&Mm3 5 4rR*ir^py 

£ 0 an i i (c) ) 

[0 183] iHT^y^yy^ot^^TLfc 

/^3 9eMt5 0 (IHl 1 (D) ) 
[0184] 11 1 (D) (Di^mtmhM^h, NS!£ 

[0 1 8 5] ft»fc, *-?-^flK^»LX7k*#ffl*t + -e 

mi i ce) t^ir^^^*^ 

ig**#STFT(0— *HJ6«o«5g(c|S^ 20 

[0186] immm e ) **j£«r-fi*fiaa© £ m-r 

2-1 4M*vT 0 7fe*3. *HJ|fifi»J-ett K7>T^— IhIK-^ 
CMOS[HlSg$:^i- 0 

[0187] &i\ :53S&K 5 1 ±K75nmff <7>#fi 

Hft«Il^LAciif3r*fc5 0 (HIl 2 (A)) 
[0188] &fc, 450 *C 1 P*PflSffi(0*lRffi L<D^, 

SittW5 5-5 8l:t#5o **5, 5 5 , 5 6(i=y 

^asAaffl«r-fe9. 57, 5 8tt««s«8r-fe5. 
(m 12 (b) ) 

[0 18 9] l&Miikntzfr&MmMmtimT Ltcb, 

«*5 7, 5 8 0Mft5S«¥S#i (ffittJB) 5 9 40 
-6lHMt6 0 (1112 (C) ) 

[0 1 9 0] ZLCIT'S 9J*CMOSlHlteS:«ric-rSNffl 
TFTWffittl, 6 0*iCMOSlHlKS:«fi8-rSPST 
FTfiOfi&ttJB, 6 1 ttSi*^ h y ^^[ElK«:«ric-rSN 
SIT FT (IITFT) OfSttJl-efeSo 

[0191] Stt«5 9-61 ZftmVtch, ^CO±{Z. 

fit, mzmmTcmwv? u ^y^v-tx&no. 

(D) ) 50 



24 

[0 19 2] fctd. m^L^T/uS = »>AS:±rt»t 
IMl6 3-6 5MMt5 0 *H»«|-Ctl2wt% 

(mi 3 (a) ) 

[0193] ni&mi kmmiz&wim-i353\8^' 
^aiE*^>a«t- <t 9 &n&<nWimM<km6 6-68, 
«s?Ltt^>»s»{bR6 9-71, y>r Mi7 2-74 

£^f£lT£ 0 (mi 3 (B) ) 

[0194] ;3 urmi 3 (b) <Dytm&&t>*iit 

ib, &tC>/-r hm^7 2-7 4, #7Ltt<Z>»«BMfcl«6 
6-6 8 fc^*^ t Lt^ hlfeW6 2&xs;f-^ 
-T^o L-T , *7Ltt<^l»ffi»{t:l»6 6 — 6 8Srl«*L 

rmi 3 (c) «QttffiSr»5 0 mi 3 (c) k*5 

[0 19 5] J£*fe#Jl t^#i«otNl 

[0 19 6] £U:OXg£:frT\ CMOS(HlSS^^-r 
5NlTFTOy-^«7 8, KK V«7 9, {£ 

»ffi^F«w««8 0, ^•Y^m^ms l&m&zti 

5 0 iiTFTSrMtSNSTFT^y-^S 
«82, KW^1«8 3, ffi»**tt*««8 4, ^ 

^^^jgfig««8 5dSH^i-So (mi 3 (D) ) 
[0197] ^io, mi 3 (d) (c^-rtKffi-mcMo 

S IslBSrUSt 5 PST F T Wfitti t NgT F T 
[0198] NIT FTlrlotU^ h-^*^ 

8 6^^tt, Pi^^t^wwtv wnaeur* 
[0199] ^<DjLUhwi&<D^%&&muT.mtmm^ 

B (^py) >f^y^»t^ 0 

[0 2 0 0] :5LtCMOS@BS:*Jit6PiTF 
T<DV — Xl®8 7, >|g^8 8, (SjBat^Fttft 

i*8 9, ft^MSS9 0«^6o (mi 
4 (A) ) 

[0201] ^Ji^^(cLrf£t4ji^^ufc^, 77 

[0202] &tc, smi6j»je9 1 1 i,xmitmmmt 
m{kmmmt<Dmmm&mi$.is, h*—si>zj& 

fi£Lfc&, y — ^m^9 2-9 4, KK^8S9 5, 

9 6BMU114 (B) ii^-rttffiSrWS. 



(14) 
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[0 2 0 3] *HftMT-liSfiRT FT <D KK > 

[0 2 0 4] &(C V 10-50ninCDi?£(O^{b3lif§§i9 7 & 
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